The paper examines the issue of fl exicurity in the EU Member States and studies the association between fl exicurity policy components (i.e. employment protection legislation, lifelong learning programs, active and passive labour market policies) and labour and total factor productivity growth in 20 EU Member States over the 1991-2008 period. The empirical analysis pointed on the existence of large differences in the level of implementation of fl exicurity policies across EU Member States, by which the least successful are NMS, especially with regard to active labour market and lifelong learning programs. As regards the relation between fl exicurity variables and productivity growth, panel regression estimates showed that active labour market policies and participation in lifelong learning programs have a statistically signifi cant positive association with labour and total factor productivity growth. On the other hand, rigid employment protection and high expenditures for passive labour market policies negatively relate to productivity growth.
Introduction
The concept of fl exicurity promotes the idea of fi nding the right balance between fl exible employment arrangements and security of workers on the labour market. Flexicurity therefore suggests that fl exibility and security should not be perceived as mutually exclusive but as complementary. From the viewpoint of the European Commission, it is an important tool for increasing labour market competitiveness in light of globalization and labour market challenges and for enhancing workers' employment security (see European Expert Group on Flexicurity, 2007) . Flexicurity approach can be designed and implemented across four policy components: (i) fl exible and reliable contractual arrangements; (ii) lifelong learning programs; (iii) active labour market policies; and (iv) social security (European Commission, 2007a) . This paper aims to examine the concept of fl exicurity as perceived in the European Union (EU), to give an overview of the implementation situation of fl exicurity policies across the EU Member States and to assess the relationship between fl exicurity components and productivity. As fl exicurity policies are complex, we focus our analysis on four representative labour market variables, one for each fl exicurity component (used also by the European Commission, 2007a): Employment Protection Legislation (EPL) index, participation rate in lifelong learning (LLL) programs, and expenditures for active and passive labour market policies (ALMPs and PLMPs, respectively). 1 In order to present performance of the EU Member States in implementing fl exicurity approach we rely on descriptive statistics for year 2008, i.e. before the peak of economic crisis. To estimate relations between fl exicurity components and productivity growth measures we employ panel regression analyses performed on data for 20 EU Member States over the 1991-2008 period.
The rest of the paper is organized as follows. Section 2 briefl y explains the fl exicurity concept, followed by an overview of empirical studies on the relationship between representative fl exicurity variables and productivity in Section 3. Section 4 presents methodology and data. Section 5 is devoted to the presentation of results of the empirical analysis. Section 6 concludes.
The Concept of Flexicurity
The notion of fl exicurity presents an oxymoron that combines two concepts (fl exibility and security) that were previously seen in opposition. It was fi rst employed in the context of labour market reforms in the Netherlands during the mid-1990s. The latter resulted in two legal acts, i.e. the Flexibility and Security Act and the Act concerning the Allocation of Workers via Intermediaries, which aimed to ease the dismissal rules and rules concerning temporary work agencies, and to provide for higher level of security for workers in fl exible jobs (see Keune, Jepsen, 2007; Wilthagen, Tros, 2004) . Although fl exicurity as a labour market policy has been initiated in the Netherlands, it is today often associated with the Danish labour market. The Danish "golden triangle" namely presents a prime example of a well-functioning fl exicurity arrangement. It combines fl exible labour market (i.e. high degree of occupational and geographical job mobility due to low employment protection), high social security (i.e. generous system of unemployment benefi ts, UBs) and ALMPs aimed at skill improvement and activation of unemployed.
2
Flexicurity is today in the core of academic and political debate about labour market reforms, nevertheless, it remains ill defi ned. The most widely used defi nition comes from Wilthagen, Tros (2004, p. 14) who defi ne fl exicurity as "… a policy strategy that 1
As the institutional variables for generosity of income replacement during unemployment were not available for the entire studied period, we use expenditures for PLMPs as a proxy for unemployment benefi ts (UBs) generosity. Namely, our analysis showed that countries with higher expenditures for PLMPs, on average, provide higher income replacement during unemployment (relation is statistically signifi cant at 5 % level of signifi cance); results are available on request.
2 Although the Danish golden triangle is a successful model of fl exicurity, this is not the guarantee that the same model would also be effective in other countries. A review of possible reasons why implementation might fail in other countries is available in de Groot, Elhorst (2010) and Algan, Cahuc (2006) .
 PRAGUE ECONOMIC PAPERS, 2, 2013
attempts, synchronically and in a coordinated way, to enhance the fl exibility of labour markets, the work organization and labour relations on the one hand, and to enhance security -employment security and social security -notably for weaker groups in and outside the labour market on the other hand." As this defi nition understands fl exicurity mostly as a deliberate political choice, they introduced an additional defi nition, which refers to fl exicurity as a state of affairs, i.e. including a degree of job, employment, income and combination security, and a degree of numerical, functional, and wage fl exibility. Third understanding of fl exicurity is as analytical tool appropriate to analyse fl exibility and security developments and to compare national labour market systems (Bredgaard, Larsen, 2007; Madsen, 2007) .
Probably the main reason why fl exicurity has become one of the key labour market concepts is its adoption and promotion by the European Commission. The search for balance between fl exibility and security is especially evident within the European Employment Strategy as, according to the Council of the EU (2003), fl exicurity presents a toll that would positively affect competitiveness of fi rms, enhance quality and productivity at work and facilitate adjustment of employers and employees to economic changes. To encourage the adoption of the fl exicurity approach by the Member States, the European Expert Group on Flexicurity in 2007 presented four pathways on fl exicurity: i) tackling contractual segmentation; ii) developing fl exicurity within enterprises and offering transition security; iii) tackling skills and opportunity gaps among the workforce; and iv) improving opportunities for benefi t recipients and informally employed workers.
In the same year, the European Commission (2007a) translated pathways into four policy components:
1. fl exible and reliable contractual arrangements, both for employers and employees, ensured through modern labour laws and work organization;
2. comprehensive LLL strategies to address the challenges of rapid technological development and innovation in order to keep up productivity and competitiveness of fi rms, and long-term employability of workers;
3. effective active employment policies to help people to cope with rapid change, facilitate transitions to employment and improve the effi ciency of job matching;
4. modern social security systems that provide for adequate UBs to act as a safety net during job changes, however, not pulling people out of the labour market.
European Commission (2007b) stresses that crucial preconditions for effective implementation of fl exicurity approach are involvement of all social partners and well-established social dialogue. Moreover, fl exicurity should be pursued in a wider context of sound macro-and microeconomic policies and embedded in a wider framework of labour market regulation and employment rights (European Expert Group on Flexicurity, 2007) . At this point it should be also noted that every country has to shape its own approach to fl exicurity.
Employment protection regulations, as the fi rst fl exicurity component, have theoretically ambiguous effects on productivity. Strict EPL can aggravate dismissal of workers, making it more diffi cult for fi rms to react quickly to changes in technology or product demand (Hopenhayn, Rogerson, 1993; Saint-Paul, 1997 Poschke, 2009) , discouraging them from experimenting with new technologies (Bartelsman et al., 2005) and reducing effort of workers (Ichino, Riphahn, 2005) . Moreover, it may decrease fi rms' business expectations, reducing their willingness to employ (Stubelj, 2010) . All these can negatively affect productivity. On the other hand, Soskice (1997) and Belot et al. (2007) derived opposite predictions. Assuming that strict dismissal regulations provide additional job security for workers and thus increase job tenure and work commitment, fi rms and workers are more likely to invest in fi rm-or job-specifi c human capital, with expected positive impact on productivity.
The empirical evidence on the relation between EPL and productivity is also mixed.
Exploiting fi rm-level data, Autor et al. (2007) showed that adoption of wrongfuldischarge protections in the United States decreased total factor productivity (TFP), by which the effects were strongest in the short run. Namely, adoption of dismissal protections altered short-run production choices and caused that employers retained unproductive workers, resulting in a reduced technical effi ciency. About similar fi ndings for Italian fi rms reported also Cingano et al. (2010) . Micco and Pages (2006) found a negative relationship between dismissal costs and labour productivity (LP) using data for manufacturing sector in 18 countries, yet results were biased due to presence of Nigeria in the sample. Furthermore, Scarpetta and Tressel (2004) showed that strict EPL has a signifi cant negative impact on productivity only in countries with an intermediate degree of centralization/coordination in wage bargaining. Signifi cant, yet small negative effect of EPL index on TFP was confi rmed also by Bassanini and Venn (2008) and Bassanini et al. (2009) , by which they estimated that the effect is stronger in industries where the need for labour reallocation is higher. On the other hand, Nickell and Layard (1999) and Koeniger (2005) showed a weak positive relationship between EPL and LP and TFP growth for OECD countries.
As regards the second fl exicurity component, LLL, literature mostly focuses on the productivity effects of training. In this sense, several studies reported about a positive relation between training and productivity. For instance, Black and Lynch (1996) showed that a 10 % increase in education raised productivity for 4.9 % in manufacturing and 5.9 % in non-manufacturing sector in the United States. Similarly, Bishop (1994) found that formal training received on the job from a previous employer increased initial productivity by 9.5 % of the wage, whereas formal training received off the job increased current productivity by 15.9 %. Moreover, on the panel of British industries between 1983 and 1996, Dearden et al. (2006) found that a 1 % increase in training is associated with an increase in value adder per hour of about 0.6 %. The overview of early studies on this issue is available also in Machin, Vignoles (2001) .
ALMPs aim to enhance employability and productivity of workers by increasing human capital and improving their skills. 3 Yet, the ALMPs effects on productivity were subjected to less research. OECD (1999) showed that ALMPs could raise LP, yet this effect may be also associated with an increase in employment and wages. Similar fi ndings were obtained by Calmfors (1994) , who noted that ALMPs positively affect productivity, resulting in an increase of employment at a given wage rate. However, he claimed that an increase in productivity is not self-evident because it is possible to produce the same output with fewer but more effi cient workers. Parello (2011) , in addition, showed that ALMPs could increase employment with positive effects on long-run productivity growth also through an increase in the innovation rate.
UBs, a measure of the fourth fl exicurity component, may affect productivity through various channels (see OECD, 2007) . Positive association between UBs and productivity is expected through their impact on employment, especially by improving job-match quality (Marimon, Zilibotti, 1999) and by encouraging the creation of high-productivity, high-risk jobs (Acemoglu, Shimer, 1999 , 2000 OECD, 2007) . On the other hand, generous UBs can decrease productivity due to increase of unemployment spells and lower opportunity costs of unemployment (see OECD, 2007) .
Methodology and Data
Lack of common defi nition and an all-embracing indicator of fl exicurity might be the reason why most of other papers focus on the theoretical aspects of fl exicurity, leaving a lot of room for empirical research. In the continuation we examine the association between productivity and the following representative fl exicurity labour market variables: (1) EPL index to present fl exibility of contractual arrangements; 4 (2) participation of adults in LLL programs; (3) government expenditures for ALMPs; and (4) government expenditures for PLMPs as a proxy of generosity of income replacement policies during unemployment. Variables to represent the fl exicurity components were chosen from the list of the European Commission (2007a).
First part of the empirical analysis is devoted to an overview of the attainment of fl exicurity objectives across the EU Member States. At the same time, we search for potential correlations between chosen fl exicurity variables and LP level (i.e. GDP per hour worked, in USD PPP). Analysis is performed using data for 2008, i.e. before the peak of the economic crisis. Intangible factors are deemed to be the fundamental source of competitive advantages in today's knowledge economy (Jerman et al., 2010) . 4 EPL index covers three aspects of employment protection: (i) individual dismissal of regular workers; (ii) regulation of temporary contracts; and (iii) additional costs for collective dismissals. Until today OECD presented three methodologies of the EPL index calculation. We base our analysis on the fi rst version of the EPL index (see OECD, 2011).
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At the same time we analyse potential differences between old and New EU Member States (NMS) using Mann-Whitney non-parametric test (a non-parametric test was used due to small sample of countries).
We continue our empirical analysis with the estimation of the relationship between above listed fl exicurity variables and LP and TFP growth. Relations were estimated using panel regression analysis, performed on the sample of 20 EU countries over the 1991-2008 period. 6 7 The basic regression function had the following specifi cations:
where X i,t denotes LP growth and TFP growth in subsequent regression analyses. EPL refers to overall EPL index in country i at time t, LLL to participation in lifelong learning programs, ALMP denotes expenditures for active labour market programs, whereas PLMP expenditures for passive labour market programs (both in % of gross domestic product (GDP)). In order to control for labour market situation, we also include tax wedge (TW) for single person without children earning 2/3 of average wage as a measure of labour taxation, trade union density (TUD) as a measure of trade union's presence and long-term unemployment rate (LUR). As a control variable of macroeconomic environment we use GDP per capita (GDPpc) in USD PPP. Ψ and Π are vectors of regression coeffi cients measuring, respectfully, the association of productivity growth measures with explanatory variables and control variables.
We re-estimated the above regression function by including year dummies (vector ) in order to control for effects that may infl uence all countries in a given year in the same way (for example, world-wide shocks):
In addition, relations between fl exicurity policies and productivity growth measures were (across different model specifi cations) estimated both using fi xed and random effects. Doing this we tried to avoid biases that could arise from different estimations 6 The panel included Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, the Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom. Other EU Member States were left out due to the lack of data.
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Decision on the length of studied period was motivated by i) the availability of data; ii) the fact that going further back in the past would not bring clear results for most of the NMS due to changes in their political and economic situation.
methodologies (see Wooldridge, 2002) . 8 All regression models were controlled for heteroskedacity and autocorrelation using robust standard errors.
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Data needed for empirical analysis were obtained from the OECD.Stat database (2011), Eurostat (2011) and the Conference Board database (2011). Missing estimations for EPL index for 1991-2004 period for Slovenia were obtained from Vodopivec et al. (2007) , whereas for Estonia from Muravyev (2010) . Missing historical time series for expenditures for ALMPs, PLMPs and labour taxation of average worker were collected from the CEP-OECD institutions dataset (Nickell, 2006) . Time series data for trade union density were obtained from Visser (2011). 10 
Results of the Empirical Analysis

The level of implementation of fl exicurity components across the EU Member States
Employment protection legislation
As can be seen from Figure 1 , differences in the rigidity of employment regulations among the EU Member States are substantial. Employment legislation is at most fl exible in the Anglo-Saxon countries, followed by Nordic countries, and becomes more rigid when moving to the Southern EU Member States (see Laporšek and Dolenc, 2012) . Similarly, countries differ in the level of LP per hour worked, being especially low among the NMS. Regarding the association between rigidity of EPL and LP, scatterplot indicates a potentially negative relation between EPL strictness and LP growth, however linear regression coeffi cient is statistically insignifi cant. 8 The estimates of Hausman test showed that fi xed effects models (with one exception) are more appropriate for analysis (see Table 1 ).
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The presence of heteroskedacity and autocorrelation was confi rmed by likelihood-ratio test and Wooldrige test, respectively. Statistics can be obtained from the authors.
10 Missing data on participation of adults in LLL programmes in NMS within the 1991-1998 period were calculated using the trend line evaluation techniques.
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Figure 1
Strictness of EPL and LP per Hour Worked, EU, 2008
Source: authors' calculations.
Lifelong learning
Data on participation of adults in LLL programs show that there is a large gap in implementation of these programs across the EU countries. On one side, participation rates exceed 20 % in Nordic countries and expand even to 30 % in Denmark. On the other, participation is the poorest in Eastern and Baltic NMS, which hardly achieve 5 % participation rate, probably refl ecting a lack of awareness and investments in LLL before and during the transition period. 11 Yet, it is of immense importance for NMS to strengthen their LLL programs. Namely, as can be seen from Figure 2 , participation in LLL programs positively associates with LP per hour worked, signifying that implementation of LLL programs and their effective usage could through improving workers' knowledge and skills stimulate the LP of workers and by that induce their employability.
11 In average, the participation rate in LLL programs in EU-15 is 12.5 %, whereas in NMS-12 5.9 % in 2008 (the difference between groups of countries is statistically signifi cant at 5 % signifi cance level).
Legend:
 EU-15
NMS
Figure 2 Participation Rate in LLL Programs and LP per Hour Worked, EU, 2008
Active labour market policies
ALMPs aim to enhance human capital, to ensure employability of workers and to facilitate unemployment-employment transitions. Irrespective of its importance, government expenditures for ALMP are still low, especially in NMS. For comparison, in 2008 old EU Member States, on average, earmarked 0.74 % of GDP (or 0.14 % of GDP per 1 percentage point of unemployment), whereas NMS only 0.19 % of GDP (or 0.03 % of GDP per 1 percentage point of unemployment). 12 The share of ALMPs expenditures in all expenditures for labour market programs is rather low, as it amounts, on average, 42 %. Furthermore, as shown in Figure 3 , countries with higher expenditures for APLMs record higher levels of LP per hour worked and vice versa, suggesting that ALMPs might stimulate productivity.
12 The difference between groups of countries is statistically signifi cant at 5 % signifi cance level. 
Passive labour market policies and unemployment benefi ts
UBs, together with early retirement schemes, classify under the PLMPs.
13 Expenditures for PLMPs are, similarly as for ALMPs, the most generous in Nordic countries along Belgium, Germany and Spain. On the other hand, the lowest expenditures can be found among NMS. Again, countries that record higher expenditures for PLMPs attain higher productivity levels (see Figure 4(a) ). Nevertheless, this association may be doubtful from a theoretical perspective and may be a consequence of reverse causality -richer countries that achieve high productivity levels can afford higher expenditures for PLMPs. 14 One of the common measures of UBs generosity is also net replacement rate (NRR), 15 which measures the effect of the move from employment to unemployment on household incomes. On average and irrespectively the family type, NRR (in the fi rst unemployment 13 As the data on the share of PLMPs devoted to UBs are not available for the entire studied period, we present data on total expenditures for PLMPs.
14 We fi nd in the analysis that countries with higher GDP p.c. PPP have higher expenditures for PLMPs (relation is statistically signifi cant at 5 % level of signifi cance); results are available on request.
15 NRR is defi ned as a ratio of net income while out of work and net income while in work (see Dolenc and Vodopivec, 2005) .
Legend:  EU-15
NMS year) is smaller for those with higher pre-unemployment wage, meaning that when moved to unemployment those with the lowest pre-unemployment wage (fi nancially) lose the least. On average, at the EU level, those with pre-unemployment wage at the level of 67 % lost 30 % of previous income in 2008, whereas those with pre-unemployment wage at the level of 150 % lost almost 40 % or 50 % of previous income. As can be seen from Figure 4 (b), the NRR is the highest among Nordic and some continental countries along some of the NMS. Regarding the duration of UBs, NMS mostly provide benefi ts up to maximum duration of 12 months (with exception of Slovenia), whereas, on average, the possible entitlement to UBs lasts longer, in Belgium even indefi nitely. Legend:  EU-15; NMS.
Estimation of relations between fl exicurity components and productivity growth
In this section we extend previously performed descriptive statistics and with the use of panel regression methods analyse relations between chosen fl exicurity variables and both LP growth (i.e. change in the level of LP per hour worked) and TFP growth. Analysis was conducted on the panel of 20 European countries during 1991-2008 period. Estimation results are summarized in Table 1 .
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Note: Abbreviations are explained in Section "Methodology and Data".
The fi rst two columns examine the association between fl exicurity components and LP growth. The obtained estimations are in line with previously presented empirical studies (see Section 3) and are similar across both model specifi cations and both fi xed and random effects, confi rming the robustness of our results. On overall, regression estimates suggest a negative association between EPL strictness and LP, yet regression estimates are statistically insignifi cant, probably due to low variation in EPL index during the studied period. Nonetheless, results may potentially indicate that rigid employment regulations could by increasing the hiring costs and decreasing fl exibility of labour market slow the fl ow of labour resources into new high-productivity fi rms or sectors or encourage shirking by employees (see OECD, 2007) . A negative association can be also observed between expenditures for PLMPs and LP growth (statistically signifi cant only in the random effects model specifi cation). This signifi es that generous labour market policies and thereby replacement rates may reduce work effort of existing employees due to lower cost of being fi red or due to an increase in the duration of unemployment spells, causing the loss of human capital (see OECD, 2007) . On the other hand, ALMPs and participation in LLL positively relate to the LP growth. Both policies contribute to the enhancement of workers' skills and knowledge and hence increase the stock of human capital with positive effect on productivity.
The last two columns present regression coeffi cients on relationship between fl exicurity and TFP growth. The direction of the relation remains the same as in the fi rst set of models, confi rming the robustness of our fi ndings. As can be seen, association between productivity growth and EPL index remains statistically insignifi cant. On the contrary, expenditures for ALMPs and participation in LLL have a statistically signifi cant positive relationship with TFP growth, as an increase in ALMPs expenditures (or participation rate in LLL) for 1 %, increases TFP growth for approximately 1.1 percentage points (0.8 percentage points), ceteris paribus, when not including control for years effect. These regression estimates therefore confi rm that higher investments in programs aimed at skill and knowledge improvement may increase productivity growth. Regression estimates for PLMPs, similarly as in the previous models, point on the negative relation with TFP growth (signifi cant when including random effects), confi rming detrimental effects of passive policies.
Conclusions
The paper examines the issue of fl exicurity in the EU Member States and studies the association between fl exicurity policy components and labour and total factor productivity growth. As fl exicurity policy elements present complex entities, which are diffi cult to measure and compare between countries, we focus on four representative labour market institutions, one for each fl exicurity component (i.e. EPL index, participation in LLL programs and expenditures for ALMPs and PLMPs), for 20 EU Member States over the 1991-2008 period.
Our econometric results confi rm the importance of further development of fl exicurity approach for productivity. Namely, panel regression estimates suggest that expenditures for ALMPs and participation in LLL positively relate to labour and total factor productivity growth. This implies that enhancement of workers' skills knowledge can result in an increase of the stock of human capital and stimulate productivity. On the other hand, EPL index and PLMPs variables give negative correlations (some estimates were statistically insignifi cant, though), showing that this could, on the one hand, demotivate workers and by that decrease their work effort and, on the other, slow the movement of labour resources into more productive sectors or fi rms, thereby decreasing the productivity. To conclude, based on our fi ndings we can confi rm that balanced fl exicurity policies are of a special importance for further development of European labour markets and economies. This suggests that the European countries should continue with their unique path towards fl exibilisation of employment regulation, simultaneously enhancing the security system and, most importantly, to develop comprehensive strategies of LLL and effective active employment policies together with conditions for their implementation.
At this point it should be noted that our analysis of the association between fl exicurity policies and measures of productivity should present an introduction to a more comprehensive study on this issue. Problems that remain arise from the lack of a common defi nition and indicator of fl exicurity and diffi culties with obtaining reliable measures of development of LLL programmes, especially among NMS, and alternative measure of EPL rigidity. From the methodological point of view, panel regression analysis could suffer from the potential endogeneity and omission related biases -consequently, we cannot adequately defi ne the direction of causality between fl exicurity components and productivity, but merely their associations. In order to solve these problems, further detailed analyses are needed.
